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3 (cie^<^:^^. 



( 2 ) ^mm-iizm 

2 

^ ^ i ^Sl^ffi -r e #1 iS'^ >;/ K t> ^ y - KVn' y ^ 
mirh'pfi< b t> 1 o(0^^:^rrfi] h 7 y ^ ;?»^t5G0giiB 

xtiitd,mmmm^th:^Ty^t ^^tf t 

im^^l 21 f = (S~C) / (1-0 {S(D 
1 1 i::tB^(^m 

[fi^^i 3] lH]$5T^;=^^ttBi:f^ffl1-6fci6o-^y 

ih^^Vfitct>(om.nxhox. 

[11*^1 41 mmm^^-:/j^>m^t-<x<Dm^^vi 

50 5fc^ic/^6::t$:J|^mtt6. fl3ft^l3ICf2iiO^ 



?- * * 3 

im^^ 1 8 1 HymE^lim^i&i'>':^ < 4^ 1 2^<^ h 
tit 2 0 ] mf\^~:f^mWk(0:k^^ii^ 

nof:it>(Dm^xh^x. 



( 3 ) #§^5^8-212733 
4 

<thl off ^ ¥^ b . 

m^^'M^^< b h 1 ^<o^m^mi\^'p^ii< b\,i^(o 
^mwy^f\^^miimnxy^/y^^ y y^^^wfk 

^'P^Kbhl^^^ir^^^b. 
m^(O^P^i<bhi -:>(oy4)^^ y yi^^^m^m^hm 

mmy- y ^^«i^tf»i- t . 

[mi^^24] f^f = (S-C) / (1-C) (S(D 
2 3 {CfE^(O^M« 

(l|3t!:^2 5] m^r4:^^bm.^mf^fzt>(0-^y 

tax ;^ ^J' ^fg^^o /ci^-:^^^fe^tt#i-=e&o TBylB 
iix^x^;^^ • Yy-C^^Xmm'f4y^if\z.'^-'^-m- 

i:^<ovyv^ \^r^^x-m<om 1 ^^•>5'~y j^^Cf 

Vyy^\zmr^WL^(on-^fm^v K^^i(j^it6>^ 

Mcmmi^mm^'^m hxmm^m^mz.m 2 ^<^- 
m^'^2'6\ ©Igx-i';^^. mifexV;^^ tl@2f^^ 

y4jX'/<^-y^^M1-a:'b86f^;^^-c^oT. (a) 
^1 Yyy^XzMx^^^-y^m^'ih^^y'v^fb. 
(b) g^fE^l^^'i5^->^<^9-ipil^Lytt)(OOMiH$r^ 

(c) Vy v ^WiZ.%^^hmmim\ 

1-5^2/>^-->'^§^5Z.tf:=^T5/7^i. (d) y^y-v 
7^ (c) ^smi-5>i^(cJ:oT. ^^:;^r&]T-ji^$tt 

(e) \yy^b-mZ(D^ms^XWR\. 
fz,^Wb<o^^^^^Xm^-^y h'kim^ibth:^^ y 
yb. (f) mm^m^W:\^mB^yh^ti>h^b^<Om 
50 iB^l/>^Sr->'<7)|g*Ii:, B5IS(^3i^UT*&j^Lfctg*i 



f • • 5 

<omi<oitm^f\'9^i-^:!^^iyy't. (g) mm^m& 

ff>m2(D);^^^ni-^^y'^y^t^ (h) mfm:^<o 

^^s-exT^yT^ (f) t (g) ^m^i^-r:^ 

^y-fh. (i) H5IB(01t;^^Bfi^^<olS^lt;«U-C. hS 

tE^^(7)«;6^bO{^^>^^:^-t-<5Xx>y7^<Jr. (j) ^ 
J^co^m-rS^xy:?^ (a) ~ (i) "CHufB{^ll;55^/h 

•r 6 ^ .J: J: o rBff^co h 7 ^/ ^ ^mi^^-^ x.xtm-t 

mm^A^^i^mmu^^i^<D^mm^m^^mi.x. fc-s 
vtm'^<r^^m:^7'v^%.^ft\im\^xm^^h^^^ m 
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6 

t J: o r M^iK:iE ^tr 9 :^ T- 2: . 

r ButeS^jE^ftl^r^ff ^tr-r 6 ;^ 7^ :y :r ^ . 

T-^yZft. 

30 /^i,(DXhh:^^^yyt ^^ts^:^^. 

mn^r"^ tmS.i^mi'^rcdb<D^^y 

40 ^m. 

50 ^igj^^g. 



r -4 7 

if n 6 J; 9 f^mm^=^m:}j\^^W(r>m 2 (Dttmici^ias 
futBco^tb^^T ^ ^ t f)^X^ 1 OB^^(^B^r«1 

s p ;^ ^f*: ^ 31 L r v~ ^ X ^sm-r ^ 



( 5 ) 4^08^8-212733 

8 

=^-^tfmm^t.. m^xm^\HnT^^^^-^<Dm 
Billed 1 mm(Dm^mm(ommt^l^kco^^m:f7\^i^Lmic 

mc^(om^(Dmmmmx^^yz,^ti. mmi^mmmm 

10 ;^ heomi|By-hv<5/^igtId-ib*:t^tbjgg{t6^e:^ 

(DMc'p^^nmi ^ th^m ^ Mz 1 %^(omM^ com-r ^ m 
^^r-HulE y - hv^ -y ^ mm<o^k\^^ir\.^^n br . fuiB 

20 ti^JS 3 3 {CfBrn^T^^So 

^wxmn(Dmwm^\zmm^'^ o^o t-i-^ ^ ^ ^^it 

fi1g!^fi(7)^^::^r^te:S^/^ ^/ ^ r :y c ^ J: o 

6. 3 5 {C|S^(Di^go 

b ^s^mtir^. m^m. 3 5 \zmm(Dmm.o 
[if^^3 8] 0^7^ .r^^. 

m^^^m^tm^^^h'm^tm^\zt^^x^^ ^ mm 

40 ^MzB^^-^^^72i,^y^^->^m^^f'^ • 
[IS5}^«3 9] iHifeT^w;^^. 

^^^^fz^(or^=r^:^-^^ ^x,xfmm^^:^^± 

50 ^^6*)^||^(^5fe1-Sci:{;iJ:oT. h'yv^fmit^Wi 



• * 9 

1 ^<D h^^y^ \^r^^x—m<om i ^<^—>^m^7Lt^ 

[0 00 1] 
[0 0 0 2] 

[ti^3l5CO^^#] Sl^^fFOi^wo 94/'ll864^lc: 
(Di^-Tjt- . ■j^^J>^yB^\z.^^x^K^^\^Vyy^mAfi^ 

Xo\cf^^tL:Lt(DW&o:>^^tl.x^ :7n-/t:''— 
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10 

[0 0 0 3] t^^3l5<0-'>~K-T'-<;^i^^SigS^-Cti. 
^yh^^y'^y^^-r^'y^V (HDA) 

(ca St ing) jEffig 5 .h* 9 d^;5^o T v ^ 6 

^-t^Xh^o 

[0 0 0 4] ^i^^CD-^—^ • z'^^?' — ^-Jiil^. y"—^ • 

y-yi^(D^'Lm(D^m^^^mx^^o m^^^ tm^^j2^ 

Xlh^o 1 h^^/tJ'^fct? 1 7-6 Ofli. 

[0 0 0 5] i^— 7j^' • v'-^nnM. mmcD^^-^-:^^ 
hL. ^umm(D^m^n^x\^^^. mm<oM^-^iyh* 

<iLS^^<orzMzmm^iv. ^tii::m<^^^X hyy^<0 
V Y tr ^ ^z^:^—^ fi^hr ^ ^y.x^ h ^ 0 

50 n^^tl^:Lt\zfj:^fz.^^ 



♦ • • 11 

[0 0 0 6] Hr^) ^T- (O 1 i V e r) m^X^^m 

4^1^^ 4 4 1 4 5 8 {m.^^^WL(r>immm 
$tb6o j^vNT. a^os^i h^^'iJ';^^. -^mm-^yY 

<r>]} ^^y V • :^V-y^f)^hi&^Vfhh,^o ^<D%^ ^2 

(ommhyy^fi^^^m-^^yV'cm^^^'^h.. m2<Dm 
mh^iy^ <Dmjm^^7n(Dig.<D x % {cmMi- 6 * -c ptsj^ 

3iJ^6<)(-#^iZi<5^s Mitil^S^Tcc^iiicoxrotci^^^-r^^ot;:: 
V ^y h ^ y':f{cmmi-^ t CiO:/nir;=;{mT-r 

^ :y ^^.^75^BfT^(D^i?|J h ^ >y ^ m&(Dm'^(r>^m^\^ 
j2<^y.y^y yfciltf C ^i^r-^ 

[0 0 0 7] m^.t^::it\z^ ±tmm^. ^^m^^>y 

y K^i^^ Lfc^JB^ h ^ ^ O^fi^;^?*^^^ LTV > 

[0 0 0 8] ^Jl (9 S^^fprn^WO 94/1 1864 

9 O^SM 2 7 Jd^^imn^tlfz-Y^^y (Janz) {Hj: 
^7Kll#ff^4 9 1 2 5 7 6-^ictBig$ttXV^^« 3S 



( 7 ) #^5}I8-212733 

12 

yy^ mmx V ^^:^\^(Dmt>^^ u < jj:\^^-^-:^^<^— 

v^TV^5o ^^=^-V:y:7';!)^''^°^-^0 4 0%U;J>^^t5lb 
10 ^ic-g-tJ-ttfc^ t(c#f>H6S:femffi(^4 0%(c/£:5o 

[0 0 0 9] ±|5#f^TJi. ^^LV^::^itfe{;2^v^r. 

<or^^^zrL^^^^mi-^2-D(D^m^^m^x\,> 

tC^^h^^/^F^iR'JtC^ili^iX. m2mBc^f— Vy 

y^y^ti^^-^m\^w^^^^. m^. ^mm^. m2 
30 ' hyy^(DMm\^x-^xm^^h^titi6^^m 

fi. ^3{itgcoi^-4^' . hyy^(Dmmi:iX^xmyf^^ 
tititi^9^^m:^\^ic^^hyyi:^\^im^^m^ti. ms 

[0010] m^.^j::LtJ,c^ ±m^n(D:^mxn. y^ 
^!^co}i*y hmnhmmx^-r. mm<Dhyyi:^mxy' 

^i-tl^/^^o x^^^5';6^'llH]|5-r6PBl{^^^1-5^m^ 
50 o?^_h^i5^co^ilJa:;^h:">'^V^<O^SIi^. 



/ ' * 13 

^-^mm-^^o ^^^m^(D:^m±. ^t>ibxmi^m(o 

[001 1 ] TRegenerative Clock Technique For Ser 
vo Track WritersJ tMi"^ I BMTechnical Disclosu 
re BulletinCOVol. 33. No. 5 (1990^10^ ) mMcO^X 

[0012] mwMm^^mssfo 9 ^/w^b a^x 

{t;^cAD^^^ (ADC) . m^^m\^1^-^^m%f^ 

:^^m%:m.m^^ir^fz.^(Dm^mmm^u^. ^ad 

t^^m^\^&Mi^X^Wiir:b^om^-if>- • T^^=^zi^ 

Ogg^mofcjt^^^ffl LTt^^c^ h ^ :y ^ O^JBf 
W^^m'^x^^^o\^ir^z,t\^^^xmW^h.^. vi 

iZ.Ay/c Vyy^ f)>h^ Vyy^-Th Lxmilk:^y'yzf^ 
^'^X^(omL^^—M<oM^^<—^ h^Stiitf^iirtc: 

[0 0 13] ^m:f7\^(D^^mm\mi-^^^^(D^m 



( 8 ) #^^-212733 

14 

-yf^^jl:^tm-fti^:fj^X\'i. ^#<5>JtT. jEm 

t ^mif\P^<o&M\z.'^^x%n<r>m^n^-if-y<^ 

10 ;t-y iyT-ftllCj:^^@#rF||4 414589-^. 

(C r i b b s) fl!l{c::J:6S^#f^aimwo 9 4^^ 
1 1 8 6 4^. f^hn\Z.=^:^^^— (Ch a i n e r) 
m^^^^mm^^m^O S/O 2 S O 4 4-^(;i|Ba2&$ 

#^i2.^(7>ni;:^; h;c^Ur:k:#/mm^^^-t-^ (19 
8 3^<O^^J ^T-m^^^^m^f^mA 4 1 4 5 8 9 

20 ^m^fix\i^f^\\ 

(0 0 141 m^^(Dm^(0!K^\'X^ 
^(D^-it^m^^^Wzit^X^-:ff^y<^-:ymmfi^^ 
nS.x-h^:z.t\zWoh(DXih^o f^t^^'^T^^^ 

;^ bJbtDfil^fi. ^—^^<^—^^iimn&X^^h\^o 

f^m^^m\.xm^\^^j:\^m^ . '^^(D-^-^^m^^^^ 

^<Dfz.}sb. mmm^^m(Dmmmtmwmv^^^t>}bx 

m}± vyy^ mxmmmm^\^ t a. ^ /.?v>fcie). ^ii^7> 
40 ^^m\'Wmwi<D^m\z,^ox^Em\zmw^th^o sb 

nfzy<'^ ~ >co y - hv^ :y ^ tilt's tf Wi:;6- ibix 

1 1 6 lE^ffi ^mm<Oi<Lm: ^ 4- X -5 ^fg-ft 5 
ib. ^t>^X^W(Oy^r-yZf(omm^M^^nm.ir:bZ.t 

n^w^\zmmx^^. 

[0 0 15] mm\z.imir^(Dx\t 
50 m^^W'mt't^:Ltxh^. :L(o^m-t^ ^z^^-r- 



^ * * 15 

J:^4tfFJct>. B&^$ixTV^5o ±fB4#f^-CJi. 

[0016] y y;^ftii<7)#i^ffiMJi. 

^-^o r^pj r^^^if y v-^j^^j 

^t>(^rii/c^<. t>^or-fc-5c^tc: 

[0 0 17] •!^-2ify'?^->-(Di^||(^^^(c:J;o-C. 

mat. mmt)-:k^ < m^fz h ^ v^X^^^mr<:^y-^ U 
t,J£v^-^:y K^r^^L. 't(D-^y Yfi^h<oWmm.^^m 

^h\.x^^-{'i'-^(ommm^'&\^x\i^^^mt. — 

mmmt Lxmmi-^mm^^j:m^Em^^^^(o^^\cm 
t^^(DmAt th\^. f'M.x^f^\^^mmt}^^^\^x\^^ 



( 9 ) 1#|§^8-212733 
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[0 0 18] V'y-y^(Dmm^Vm\Z.^\^^Z.}itm-^\. 

l63l:l;lit±^:?y-^v<^;,>5'^^^6ct Tai:iE?'<^soo{i 
m^^^^M\^im-r^:Lt\cf^^o i^tz/i^^x. y-K 

[0 0 19] mmi-^ h9y^m±\^t*:ixiy-^(Dm: 
yhmmfzi-fmtix\^^^ztii^^^:^^ • 7r>r/^TJis 

tifi^^t^^ii. •>«.iJ'^X (squeeze) 

^ ^co^ Vyy^ \^^^^fh(Ofk&^Wxm^^^'^f\^fz 

y^^m.m(o^^^\^(ommxi$i:-^^f\.^. 0^19. x 

^:^^^ViF'X(r>W-^Y=7-y^Wmfz\'fXf^<^ W^V^y 

-y^^mmtx^fz^vyy^ (o-^mmm ^^^^i^t^^ 
mm^^tii^^mch(DtM.ti:Lxi>-['^\cx\,^^ 

\ZJ^Of)>^n.^<D^^X'h^o TMR (T r a c kM i 
s— Reg i s tra t i on : Vy y-S^ <0&M"^t>'^ 



17 

[0 0 2 1 ] gB^fll^^V->'*i. x-<;^^®coj^tcfa^ 

j:^ X >;/ :/T^#^ L T V ^Tti^H t ^iE<D^T y ^X^^ 

ife'[4;5Si^<. i^mhmm^ti^t^t>i^x±^f^i^-</i- 

[0 0 2 2] vy^i\^(Dthmxn^ 's±m^(D^m:^^ 
h±c^m%^^v'7-y^m<D^it^. 

#{ctjil(D^>fbJi h ^ :y ^ ±X(r> y - hV-^ :v ^ 
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^mit-t^f^Mzh'y^y^ ^y^u-^m-f^^fi^hmm 
-h^mco^-^^ ' ^\^-^^my^^xmm(omM^um 

20 f^-t-6^Lrt>> -fTi-\zy.<D^y.TyyXy'^:^^^^ 
[0 0 2 3] mm(Dt^^. SB^MJis ^-^CD^Ui^ 

m.i^i^'^m.^mx,fz.vt^<D^-r^m^^^^mmz^-<x 
hirz.tt^x^^t^^ :l^x \%m^(o mm \z-Df^ ^ , 

30 /u#{t^c7) T MR ^M^M* T«^> ^ ^ 6 n 

* vy^y^mx^E^wmmtmi^'r^fz. 

' y r ^ ^^(D'^m.t^WL^o ^ - yr 

[0 0 2 4] 

[0 0 2 5] ■^^m(0{^(n^m\±. 

[0 0 2 6] *|g?gcofifl(^>gWfl. 
50 f^§^||^«MUrBff^Oh7:y^r«1PS^fit^L. SB 
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[0 0 2 7] ^mm<Dm<OB^\±. 
[0 0 2 8] 

tc J; o T Kr^l — ^ jES-fkl" ^ 26 cD 

t^hm-'^m^^:^y-^yy^^tW±f)^'^mx-^^ . 

m^{^:^£^^hhy^y^ wmmm(omm^n x. ^ ^ v > 9 # 
m^j:m^(Dmm7^^ff^^'^^mm^<y —^^^-t^^ 

—i^ • 3 V h n — ^ * yy^ * ^ 
WiX\%^'m$^^W^^^^-y^V(r>y^y-y':f^m. ^ 

•9. M^^h^mzTyV^^W.h'^Z.ht^X^ ^ f9Jh (se 
ttle out) -fxi^yi)^-0^^\cfi:^^ 

[0 0 3 0] i^w^x\m.m\.x\i^fi:\^t^^ m^m%(o 

y^m^^mmz^'m.'^^h^ ^f)}hxm^^'^^^(DVy 

y^ ±xinmhm^M^^^-^mm^h^o mmmj:'^ 
y ^ (om^mm:^^m ^ti^y^'ryymz'^-:> xmm \c 

li^to-rec t»c/^-5o '^(Dfziib. t>T^^fj:m(Dm<Dmt 
yy^ r^X(Dj^:^(D^it\rii<}^^j:\^^f)K hyy^ ^{^X(0 



11 ) i|#gl^8-2 12733 

20 

^j^co Vyy^ xm^^ ^ n> h ^ ^ cojfmig||;5^ 

^mm m^ji.^m(omtfj:tn tmm^mm: (tmr 
Mtc^uT;$:^i^-eii^-r5 io(^>/s^;^?fe-eji. mis 

^ ^ ^ 1 7|e^(c:«ix51^-4<* ' /u-y * y<y^-^^m 

i^±(Dhyyi^mmzmmt^mm^^^t. mm\tv- 
h*y<y^m\z^mmmm<^mm^(DiiLmx<o^. y-'j 

20 t Lx^^i-^ittb. ^mmm^(Dim:tt^m-mm\zm 

mx^^. 

[0 0 3 1 ] :^mmxn^ m^y2<^y'^±y^mcmmi. 
mm-t^:it\c^v. y^y'^y:fm<Dmmmw^mmi-^ 

mf\^-':ftt^^um^i^m^xh. y^r'y:fm(Dm 
^mmcommm^Mihi'ztti^x^^o zth\cx^ 

30 72<^m[CTMR^^t>i^Xi&<n^^Z.t^-X^^. 

[0 0 3 2] :^3^m(Dm(Dmmx\^. m^^^y 
^^y^xmmy.t^itLwmmm^^^h\z^m\.x. 

40 [0 0 3 3] ^^ti^— • :7';^5^^(OXT-^;/>^T- 

^mmm^rn. ')^:^mr(:\±^-^yvm.hnhx\i^ 

50 oT^#ii;^B$lCgt^(Z>ffi®^Mtc:'g^t>-&-ri^^S:J!JD;t 



• • 21 

[0 0 3 4] ^(Otzisb. >t^^^tct2^x.*^. ^^y"^^^ 

o ;K^©tf ^ {ctJ^o r MIBT >7 ^ ^ - ^ 

X~m<^m 1 ^<^-:^^m^7hts^:^v'^y 
Vy>y^ \z.nir^WL^cr>m^ti^^^^y Y^mWi(D^ 

[0 0 3 5] ^/c. 015^='^;^^. tulBT^^ 

:y^i7 t^^^^m-^^fz.^cD^-y ^^V^mt^f^ 
(0^=^m-:>j\^\^mm--^^y K^&g?^ie>f ^/cJe)CO^^$r{i 

(a) ^l^^^-l^^mi h'y^y^\z.m^^72:,ts:^^iy 

(b) Huia^l>'^"<?' — >cD9^<^il^Lfc:/^^^ — V(7)tg 

^^^5^ - >'^# # 7^ y :7^o 
(d) :^y'y^Q,^nMm^i^VX. mm.^Mz^^^:>S 

^i±m^mm-^^y Yfimm\^x%m^<9—>^m'^^t^ 

m^^^yV^mm.\^X^m^^^:^v-^y':fo 

( f ) mia^^;/ Yf)mm^m&M\^^^ h^<om^m i 

(g) Buia--^' K;4^giia4'^1te@Jc:^^<fc#(^t^fBii;[lP 



12 ) ^mW^-2\21ZZ 

22 

(i) milEit^^^^coiit^lt«5b. BulB^^litd^ibco 
fillSr^^3^"f-6 >^ T- :/o 

/ht/c?6J;ptc. mm.\.X^^ihtsy<^-i^f^(om^^ 
W&'t^^^^iy'fo 

z.(D^m^. ^yY(DW.^^^m^tm^'^^m^'hm 

10 [0 0 3 6] 

m(r>^mfmim'¥'^7v:i.x\^^^o mmm^^^22^ 

7 ;^ /U^T^m Sunny valetD Advanced Micro Devices Corp 
oration® CD • ^ ^'i/ • ^ h n — ^ Am 
9 5 1 3 A<DJ; 9^c^^Sr'J:v^;ii^ ^^<7)S|p"pl^-7K^>^ 

0 2 8 0 4 4^^C|^KE^tbTV^So 

. iir^^ hn~^ 3 3 ^P^bTilj^^r^^^ ^ • 
=»>'hn-^3 2;5^?^^-r^^rp1FBlPiT'ADC (AD^ 

fz.^ ^ D >^C3-t • V— • =1 h a — ^ 3 
40 3fi. ^^^4 0;^s^ffi^^^^^^^/i..ft;;^^;ty- K 

^<-y^m%ooi^^t^m<ofz.m:i^ 7^^y38icr^-fe 

;^-r6o T^^y 3 8^{ix./!i-v-r>:7 D^n-t^yf- • V— 
/r>;^ • r^:/ hn — ^ 3 3fi, x ^ v^^/U" • • =i 

Vhci-^4 4-^<7>A;^I^/^-5^Si^ll^t-§- (PES) 

^f^^-t-6^{C^^^ii4 2;55^^i-SS2pT— y/HtcD 

wmm^<o^'^^ *5cto^^^-^-^^^^^3 ocD^jwt 

60 -^<D^j^jc>^ffii-saffltf»ai^t3ti^i-§o T^^^^^^ 



( 

' • 23 
;u • -y— sj? • ho — 74 4©£tl;f3fi. DAC (DA 

VCM h*yyCy<4 8 tc J;oTlii)ii^tbm»^i-^^$iX 

oy^ir5/1^ • v— 'ir^^^?. • hn — ^ 3 

[0 0 3 8] [2I2T*li. fS^I^^2 6 (D—U^\^^< ^t)^ 
<dB1^ h7yiJ^lilxll2. 113 t::^^ 

"&tfffli§^10 3. *5j:U^m^l 0 4lC$biC5i-#j$tLr 
V^'5o '^i§Kl04Jl. iESi3^.t<5''Y^ v^/t5^v;^T•-t^T- 
HJfe^jr^ti. -^^z^-;^ h^^i o sn-^ 

/^—^ hSiil^fi. V^< o;&^(7>^in >y b 1 0 5/.eV^bl 1 

mm-^^-^h •^N'^J?-^ (A. B. C. D. E. F) 

W^i^-^tl^o Z<Dmxn^ Bmhyy^<D\::'^y^/}K 

mKirnxm^v"—^ ^ h^^y^ij'i(oi/4 ^ ur^^tv 

^mhyy^ 1 1 2(7)'1^:^{-3l5^ J; ^ 
2^^^ • hy-yi^n^mhy-y^ 1 1 6<^'1^:^{Cl/<^ 

^tiK c:itci^Lfc4 : l(?:>lt^^1^ffit-'6t. ^l^- 
[0 0 3 91 llI<7>eSI/<-><^ h • y<^ — >\±. m^M^ 
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y<-y^ h^^^y^TyZfi^Xm^^^^tfi^X^^tctb 

^m^mzmoxBm^^±^zrft>^j:<xh. tmm^ 

[0 0 4 0] m'^(D±^ 2 0. ii^C0x^;^i5'lH] 

iSiiSS 4 0 0 r pm-CSLttJ-r^^. l^^^Mfz^ 9 

ii!). — if • 7^— ^^r^{Cn>^ti/^V^ — Xh^:i:< 

i)mm\zti:^o mmi 0 4^x^^ ' 
[0 0 4 1] ms<Dmtim^M.^t^ mr)mLmn^ti 

h^^mi^y^^'^^(omii^:^y^yy'l 3 OX\i. t^^x 
D) ^/ctiT>5'-ferJ^nTtg/<^&t5l^fK!J<7) h^^;/^ (ID) 

m^x^y^^r^^x^o^n^y^ v^y'y\zji.m^f\^xy^^ 

y^y^^y^l 3 2Xn^ mi(OBmhy>yi!7 111 
(1112) <D^mm^<-::^hmm<omi^^iy hP^\zy<— 

30 ;^ |> A^5*^5^*i^6o ^Tt. ®p"pi^-:^V^°^->'^^m 

<^®*Sl 0 4!^tc##i2.^tb5p fc^xf^. w(^f^#{i 

;^ h • /^°>5^->'^^^cg□J:^-fe^^^igl o 4(d 
xmmm^m^^?^:s.\cm^i-ti\^. f^^^ • x>5^ 

«1 0 4^f^Jci8^oT3gJ^6<Jtc^#i2.tp^t;&5-e^^ 
40 -^ti.^lS^ffl^ife§i{i-r-^"Cio(^r^^zi.ai- 

[0 0 4 2] mi3<Oy^7'-y^\ 3 4 Uyc:jE^>fblHl^ 
. >y—/r>;^ . zi^- hci — ^ 3 S^i^ADC 3 6 fcif-i- 

S:p«^y 3 8rtO^^-;^ h AiE^lbT— >^/H^lC|Elil:-r 

50 [004 3] lErnm^x^-^^ ^^m^M^xt^h^ 



25 

(Oy^^^-^n. mm(Di»mtw±. ^^^m^^>'t 

[0 0 4 4] 3 8tC:^Lfc;^T-:y >^(Hli5tl¥ 

-7 3 3;&5-fe^>5^rtlC^^L-C. ^ffi^l^^§§4 0(c: 

^^aS[^4 2(Ci||ibtb5»o ADC3 6f±. ^ <0>'<- 
^^x^-;^ h^J^l 0 3(D^micpJ^t-^i:. ^K-fei^ 

— ^4 4lC>ft-^^i|^«9. C(DPE 

cico$ij^mfffi. PE S/05/>/^< /^6;^r&]. o^D 
1 1 2\Zj5:H<:^i^\^T^^zLZj^-->$^ 2 4 

[0 0 4 5] r^^oLzn— 2 4 ;!t^^M h ^ :y 112 

(Dmm<Di^m 7=^>r^i!^ infect i/4f^m'j) 

(D^a^:^^, y^r-y^m^i 3Sco^^(Dy^T-y:fi A 
o-e^Lrv^6o 

loo z.<DmM.xn. i^<o^mv=yv^ y.t)^^ 

^XT-^yrT^l 4 2c7)^^J^i£^>T:il<^Mt "T'crirx 
fi^^i^^miK 13 2 (cM^o C<0 2 iHl S <^#^iZi^[Hl 
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ho~-^3 3;55/'?^->'^^§§3 0 Wt^$r^tJ> i^^ 
>^ hB^#-fei!'^<^^2>«.n h|c^#iitf, fl^(pl 

^ i^^ic, \:.^mm±(ow$. i o 4 jct^iE^n/jr^-r ^ 

*tt5o C<^irtiZ.-^!H]^:^f^^ilLT> ADC3 6tt 

h A^x^i:^<?^MbLMJt. f^^J'^/^ • i^— 
.=3>hD — 74411. ^Sl§§2 2ii^Vyiy^ 1 1 20 

->^^x^;^^o^g^i-^®^Si 0 4t;i##i^A/Tv>6 
rBl{;i^!E"r6;^^T% <$^-r ^^^^5i5ii^m3 1 $r^^i- 

fc. ^^iA^lHj^^coPESjit;!. m-e^L^^^i^h^ 
^y^(on%[^^mx^^^o\^. p^^y 3 si^cdt— y 

oill^tt^fcWc. -?:C7>PESfii:ic:>?tLr7^^ v^^/u* 

[0 0 4 7] ^(Omm^^^^T^y-fl 3 A(DlEmtm^X 
$>9. r:i-etlADC 3 6;?)5/<— hA^B(Otgi1rI^tSi 

>'<'->^ hAtOMili. ^^-^ KAiE^^fbT^-y/KDffi. :^ 

J:T>'I&^^^^S^ h ^ :y ^M;6>f.tf^ L/c P E Sfi^^ 

<oz.<Dw^t\(omn<j^W'^v'yv'!^f^Wi^^t>^xwm 

^i^c. itmi<^##iA<;zAlHj|5;6-?.^^tv;^cimt^l^^ 
^^PESfflco^fls:Sc:aiffi$n67-V v'^S^/^- y ^ 

40 iHiiKBftcffxf^. y/^co#jelcov^T^l9^^ff 
[0 0 4 8] PEStfWC0fci6^<-^ hBtC^9«;tr 

50 ^^2 2t^}!K<D&^V=7y^\Z.1^m't^o ^(D'ikXy.^ 



27 

[0 0 4 9] *->>^7^^-CJ*. 3S3eWJ^cteaih7y^5'7&> 

^>r:^^zi.:n^^^-f ibiirS^a (TMR) [CX^^ ^ 

n(OB^ Vy^y^ ^m^h UT. iglEfiSC^/^-;^ h i: 

[0 0 5 0] HeJi. yh<k;tti*Prentiss-Hall Corporat 
ion (^S^^ — ^^-^ — i/— 'J'liEnglewood Cliffs) ttj 
K. (Ogata) ^ TModern Control Engineerin 

gj lc|B^^$nrv^6i^— • ni>-v^^r y ^-^s^t* 

$i^Xv^6o • ^a^' hn — ^ 1 5 Ofi. "f^i^^ 

• • h n — ^ 4 4. DAC46. JoJ:t;^V 

CMK7-r/<4 8^>^b1tfi)c^4^TV^6o r>^^>-hj 1 
5 2ti. ri5'^:=Lai->$r2 4^ta^^^S|:^2 2^il;l 

y^iURtf^^^ti. &mmmm^ (pes) t^j:^^ 
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X\ PESIiR- (X + E) iC^L<?'c^6o 

[0051] h<o{i@^^<^jE^<^ 
20 6 (1. s^/nti^tbi^J::) o :L(Dfzi^v^^ y^i^ ' :7r 

T.^Piicii^jo^s, m/^-y'f:c:^m'-i^mx^^xhm 
xwi^tiim^^^^o fctK,\^. m^^-yft^^^^o. 99 

oa-a^ti. n = 10 0i/ir6p ^(Ofzib, ^^j2<^m^ 
(onnmzm L-C {lt> o t Jitv^^jRBfctt^^^i- 
-So 

[0 0 5 2] ^^a?iM?f^^ ur^st. ##3Z.^^^/< 

m(DWM{c^th\t. ^(DXo^j:ir-<x(D^mmmi^^ ^ 
mm^m(ommm^Mmir ^mmm^ ^^^^ mmM-^x- 

50 it>, Pfl/u-r/j^^^Srl^^tcis^o^tW^^cC^KS^fi-r 



( 
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[0 0 5 31 ^^yi,^mzm/i--yji:^m^iMm\cf£^ 

fc^it-t ^ ^ (ouum^ PES ft CO i t\^^o w\'^<Dn^ 

C) {c::^bv>^iji03l^-g-^fi: ^<Ofcdt>^ r"^ 

<D\B\mmi^^<Dmmm(oi-^x<DitLW:x- 1 *^(59± 

fcs = c+f (1-c) r-fe6o i.rcti^-=>r. zizh^ 
m^'^t>'\tfcs = c-\~ f (i-c) y-^^^i^comu 

[0 0 5 4] :L(r>^'^(D'mmmx}±. 

tfi^^tufcPESftcofiJ'a^f $rffiV\ SSp7^-y/U<?? 1 

la^oMiEfit^ff^-r^o ^^^J^?f^^ P E S (^i?^ 

5o ±,t^<o^^xs\^ctmm\^mMwm.^^iift\.x 

\ci.^-u<om^^xi^m^^xots:^ux\ m^(D 
[0 0 5 51 mAXT^-t^b^i^ :L(r>—mi^f^-n^^m. 
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30 

0 -efi. p E sm(omm<ofmthy- y 

6<3:7--y;ii^j^^^tii^^iS-r5^i;ioi>Tli. CRC 
10 Press (7i^®:7n y ^^-NBoca Raton) WKgcO FTh 
e Electrical Engineering HandbookJ $r#0iiOCLto 
[00 5 61 y ^S^i^CO J: 0 ^ii^^X^^<D^ 

y^tt \^t^WM't^SL'^Xf$.\i^ :i t t>;6>o r V ^ :5o iSHtO 
[0 0 5 7] :7~ y ai^^c9>^^(^|f-^-efi. PEStf 

tel 486DX-6 ^ (O X. 0 flW.^(0-^ ^ ^ ^ ^ 

^y^^^m-t^\^. Wim^i^'^^m(o^%\t. PES 
^m-^Wii^f^<omm^xm^\^'mfx^^o t>^i6 

[0 0 5 81 mriE<^>:7 y . 

gL^#^-C*#. i (om^fm\^'^i =^ (S-C) / (1 
~C) Xf^%X^^. -<:^ h/USC0^^5>(Z);^Ct^^l 

40 m^w^^^^B<omtm{^ (i+c-s) / (i-s) 

^i::i5:\^'^^:^r-yymmtl.xm^Ltcm^it. 

^;5^'^^{C:^^< /^5fcae>-r*fe6o ^^-CfcH^LT'cT^' 
• y^r-r^i-'Cfi. J:v^|£:^^#:tSSfiO. 9-C 
50 feSo cixti. ^7ry^^0iteM6^>^cf^R^4S^*i^#'rSJ: 



31 

[0 0 5 91 ^*T*iz^-<TtfcJ:9t-. W^Vy^y^ • 
i^^MJiS^l^liS^ bfc P E S O^^fl^/f it ^^ffl L-CV> 

e> Oii^^ $r^ffl L^c t> o ^ «3t r /U rf y XiN t?^ 
V ^ h ^ s/ ^ &S X 5^ y#®b1- 6 Bu tcl^ffi -r - 

[0 0 6 01 >^ ^ ^m^mWi^\^±o:>ir^X(Dm^ 
»:-ecL<< It^^^^c^ibctS.t-^^f^o if— Ji^- 

zu— y£7)lgI6-trJi. PES = R- (X + E) -Cfc^o :i 
(D/w-yciJ:^:/^^ hibf^Xfi. (R-E) {CI./ 
IH-CL) -e-^^btl>. wn{iCL<< 1 <^:^fii5t^ 
^^\z.t^K>^ PESJiR-E. o^»9 h ^ :y 

PEStCfp|^$|^;ii5;?JDt)6(^-C% PESJi. ^^7.^<D 
[0 0 6 1 ] '^-if^m%'^^\zM.=^:^'rv-f^^^mh^ 

m^lgcx:^ T y :f^.m^ 1 €rMxL/^v ^ J: ^ ^ip h ^ 
[0 06 21 H 7 0^tbIlI«C:^-rSiJ(D^j(fe^i-Cfi. 
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^m't^^^>^^^<'^^z.ht^X%^. 4#t^ct^^b 

m^^^<'t^^}it^Xt^. frUv^^o-fe;^ 
• ;^ 7^ y 7^1 3 ZXW^-f^o ^^y-ylfx 3 3-eti. /h 

±y hTyy-r^mtmm^cLx^^^iz^z.tiz^^ 
^m(Dmm^^j:hmmi^x\^^^i^-r<D^^(Dm'F^mm 

• ><^x:x:?^l 3 4 AT% TMR^HI^ 

30 :^§#iZi^i^SF*9(^ADC 3 6. DAC4 6. VCMK 

«t«?. gBi?-- 2J^*t5i^v';^T•^<^)^i53|Sft?fe^5'-Y^>' 
[0 0 6 31 ElTl^fi, ^Wm^<0^m^y'v^\ 3 5 
-l^<Om^yh^\Z.'^mX^^^Wit^^7L^o :ittlCJii^ 

^ *yr>( fvtwz.f^y^^mt^^^M^x^. 

<o9fm\±. ^(om'^^^m\:.m^h%^h^'^t>^^(Dx\x 

50 X-oXi^mmx^^o 'f^i^^M^y^/x.^]):yi^r^jti 
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p E s (omiEm^-^''^mm\m^ii<t^t\^^^ mmw 

[0 0 6 4] i^-^K • /u— r^^tDtfSiJ 

iitm. m^. u^) ^^ycD-^-y^ ' ^i^-y^mmi. 

t^f^t^li^l^^tjtc. ^^v;^^A$rIBM Sp i 
t f i r ey'^^^ • K^-Y ^ ^^coi^-^i^ 

[0 0 6 5] ^Of— • :/-e(i, ^JffllSS;?)^ 
1) PESc^^i:. 2) Um(r>ir-<X 

x^^o "r^i^^/^- • =^>'h^-'^ti.xmm 

^K^^t>-\txz<oy'a±y^^jM^<DT'^ y^i:^ ' :7rY/^ 

xmni-^it. T'^:^^(Dm^mn^<D'r-<x<Di^m^L 
#^i4;5^'?ifc:^tt^o mmm^m(D<m^mm^zi'^x^ 
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^X<Dmm^tii'fX-['6^X^^. 
'^M:^{.t>^mtVfj:\^^tiif?. i&TUR t 1 ^m(om^l-- 
[00661 ^fc, /i^' • /u--:7^iS*ff:;^iSfe^ 
isji§im€:. 1118 1 13 9 {c^i-o ^^iJ^miaiii^i^tD 

iJ^n-O'^^f^) lij!)D$ii:/^< Tt> 1 6 0 0 O:^^:^:/ 

^m^^^^-)i\p\<DBmtim'^x^. hy^y^mcDjfm 

[0 0 6 71 C:om^Oii^)D^(21:^Ufc|ll 1 1 CDI^^OR 
H^t^Hti. HI 9 (OUm^<9y^—^^^m \^XWc^<D 6 0 

^m^r'yy(Dh'7^y^Mm^m^Vti'h<oXh^o ^ 
O h 7 :^ ^^^t h ^ ^ i::.M bT . ^^fifv- 

0 0(1115 r-^il/YbL. TMR^^^^^LTto #?>ixfc 

\om\z.^i^\^x^^o o^*7. ¥^;^f^<aii^. 

i-6 Vyy^Wm(0 \ ^mzMjXX.X'f^ y V\.X^ 
±(0^m^±^< LXh^o eo^-r^y^Ji. t^^;^^ 

(o^^m(omo. 4%\zv^^fj:h^j:\^^fzibxih^o mi o 
50 hf\.t^y*\ 
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[00681 mi Otiai l\cy^oy hV^f'—^n. 

11 {1 S 0HzX-<Dm^^'-y'Jt^<O^^^f)^l. 0 2 
9) -eti. Z<D^^/)^MM\cmMl.X:^i6^. t>-fj0^6O 
;^X5/>^COrp1J;ij^3-^-l';J^n^>'^d^ibiKJl 6-r>r^n 

[0 0 6 9] iZ^^lHl^oa* l-IB» ^ tbfc P E S 10 

1^-^lt^Jy^ v$r4 0 0 (igi9ti^«ic. «5>y-rv 

^^^y-Ofi^^^tLO. 3 9 i: 4 0 0 0) 

v^) d 1 6 0 0 o;^x:y:/co^M^^tT'T?^^o pe 

[0 0 7 0] m^J5LDm^t^^^^mi^f)mmmcm 

^-^xcommx^-t. t^mmcDm^m^'^m^tm^^^^ 30 
m^m^. ~m^^m^t\.x\^^m'^(Dmmmm^^^ 

x^xmz^B^^'Si^m^^^o mi 2\^m^WK^m'f'i6 

{±m^Xr>xh^(D^o\cmtir^f}^^7Ti\^X^^o 
v^^o B^Vy^y^(OW\mf)^. n^mK>mbm^]2-mB 

X(0^^^^. ^tlhm^fi\(0:^y'^-y Vi^^m^ti^^ 
^/^^^^sM^bv^o ir^:^^ ^ y r ^ f^(0—^¥\'\m^h 
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fmmt. ^vV(o%i^fi-^^^^m\z.^h^^<x^^ 

[0 0 7 1 ] (Ell 4ti, 6/^*— ;^ hesi^^^J' — ^^^^"t" 

• Vy -y ^ (r>Wim\z.-z>\^X\t. fe^ h 

7 5^ h 7 Jitc -5 <t fi^ ^ -5 

^r*$>^o /c^x.t^. 7=^-^- h7:y^l^i:;554^^}. 
yy^mky^X^^^ m^\h^Y'7v^(0^v^y^(0W-^ 
mmrf—^* Vyv^<oW^<r>2.h%x^^z.}iti^m 

h Ai:E{cm-r6te:Stc^— tf • • 
o\z'^yy--y^fmMz.&m^<—y^VX\±^ ^y^J'n±^f)^ 

li. m'^(O^-y^ytm—MM±^\^'^^}i0. 5 0. ^i:^/ 

[0 0 7 2] y- hV-^^^/^^M'l'I/i^^SfClJJt^C-ClSJF^JCg^ 

{c>sc^m^j:^mm(o^^^^^i^mm\^^^i^(omm\i. a=d 
t:^j:^iiLmx(D^BMmm^n\'mi-th}'£nmx^ 

S2^w-</^;&5rfc{t^<ki-6^:. A = D^/<^-5ffi@ 

XCD^Mmm^^ 3 r / 2 Jt^^fb-f-'S d <k {«l?iS:^tl.fi^ 

ti^f)^hxih^. ^(Dti^. ^Amw-mmm\^^y^^. A 
=Dt ^^^&mx(D^Mmi(Dm^(o 2 / 3 uv ^i: 

[0 0 7 3] TIE<7)X-5^>;/^;^^f3^||^ 
JC. ^<'-y^ hAty<-y^ hD(OnMmmf)^^L<^J:^J: 
5C^{cJ:orfT9o A (A=D/c^co-eD^ftffiLrt3 



' 37 

[0 0 7 4] m^Wi^mirt^^j2^^m^<om(D!^'^<D 

fzo *fc> mm^-<M^MLxf\^ni^itmiEm(D-'U 

(1/4) tin^U\Bimmi-^:Lt\zXr:>X. ^^^1^ 

rBi;!!^*^) 9 %fz:ifmm vtio mis i6ooo;^7":y 

t^j:^itLm (B = E. C = F tJ^^6^mT-^¥l^>fb) X 

mcy^r'^yy\^Mvxmn\^tinMMm(Dy^y hm^ 

^-to CCT?. h'7^y^mm\a±^ A = Dt^J:^fiLmX 
(omM<o:^MMm^^ 0 . 5 trfi/^ < 0 . 6 2 5 
tb^J:^(-. 01 4tc^L/i:1iiJ:«9/h^v^t)Cr)^il^L 
:/t 1 4lc^Lfc#^3Zi^x— ^ • h^:y^^Pi<7)2 

{z^oXhyiy^mm^-m {A = D t:^j:^itLmiX(Dn 

nmm{zx<>x^'^) {cmm-^^.x. :z<D:^mmb^^j: 
[0 0 7 5] :z(D:f3mxi^. ^m(Dmmf)^'^mx^ 

{ctS:^rtbi^J:v\ A=D^/^^fi:S-Cfl/^<. 
A - E ^ A = c t <c 5teS/<? J; 9 L-c 

t3;i)>^^/^vv T^-^ • hy^y^mmttamh^y^y^m 

m(Ditm. h'7^yi^rn^<Dmm(Dmm. ^xxj^m^Wivm 
^tmtji^^m'¥'(Dmmm^it^cxm^^no. mi 4 

zthhmcmwcm^\^x\^^^^\zi,mm^^ti\^\ ^ 
^/^^mi. mmh9^y^f>mmmmz^it9^<Dy<-:^ 

^m^zt^^x^^j^x^h. 
[0 0 7 61 w^i2^^mm(DmiE 

^^^^^(D PES ^TclC l^fcmm hy^y^ (omiE t # 
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(D'r^x(Dm^x:^Tiyy'm^m(Dmm^M^i^mc 
^mm(Dmm^^t>isbx^^<nmx^^. ^tz^ mwt 
i^^^xhy^yi^rn^(Dm^mm^A^^<m^'rtii'f. t 

:^£^iL^^h(DTMR{zJ:^mmt^^ti~Un^X\^^^o 

^n^n^'^^{cir^^o\^^v^^^x\^^. ^(Dfz 

/JtVNV - ^'(D^^iMtc^Ji^it^lC^-r^ C 60^ft6^3?:? TMR 

<Dmm^mmir^:)jmx^^. :L(DnxJj(o:^mt.^ B, 
SIf— ^-/u— y<?>PES^1^ffli-6C<hJci<J;oT. -7 

^yy hi-^:^mx^^. 

[0 0 7 7] :^y^'^y^(Dmin(Dm^mt tr. mm^^^ 

30 ^-f • bF^T'. 20 

J!^-h1^ai$i^^o Ell 7{c^l.fzmm^J:2-o<Dy^—:^ h 
• • — V-efl. ^ h At^^— hBd^f? 

^itLm^-^m^thx^^^o '^^(D^-^^<^ -:ymm^ 

j^^So HI 1 8 /<^v^ U 2 2 J±;^^^P^comii^j*Jc^)^ L;rci 
ADCf*. hy;^$tv5^. y 

- ^-V(DtL%-^t^^:^>y 
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^l^^m^^W^^^Xm^-Vt^o Data Delay D 
evices Corporation (3 Mt. Prospect Ave. ^ Clinton^ 

[0 0 7 81 [112 4/ctV>L2 9 tC:^ Lfciig^/.? ji5iOtf 

^^^t-t^^oT. h A<D||^tiZ.;^f.^^J^1^-2K I D 

{c. V-h^y'^y^mW^^^-y hyy^^m\c^i}^^X^^ 

mmmt^hiEmitm^ u - y ^ mm^^w^ ^tzmt^^ p 

jEMitU-Vy'^yi^mmh. - f /c{tv:7 h^ix5o o 

^Mz.m^(Dmiti^^^<f^^o ADC h y :^ • /^VL-x 

5>^cDttJ;^^t-^fi. hA^ t ( 

1^1] 

PBS XT 

t « 

PES-V 

\^^t^i2^^ti^m^m^V-h*^<y^mm U^hyy 

i^^m^'i^Mx.xjEmt) -e$)6o v(oflSfi3i«. 0. 5 
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40 

• h y y 1^ ^mmi-^ ^ t\cti:^ . ^^ii^^y<-y^ 

[0 0 7 9] y<-y^ hB(r>^m:^[^<Di^Lm.mmhmm^J: 

b> TM<Ozi^y-y(D\Xf:>^\z.^ y<—ysVB<0±m<0^y 

[0 0 8 0] Sp°B1^-Ji<>'>•^— hcof^:^oo^ 

y t^^^^ LT# h ^ :y <^fi:e(59;^^* hyy^ 

mvxmmi-^y'-^ • vyy^<Di±w {^^m^^^"^ 

—y^VB<DTm<D^^y^y) ^^a-r^C t;6ST-#^o ^< 
—y^hA^'^xm^^^^t^t. ^<'-y^VA(OTmco^yiy 

hA(o±m(D^^yiyx^hti^mm't2m{cfj:y), 10 

30 'r^(OXn^^<. ^^—y^hm\^mi^^LXy<—y^h^{zm 
m^-^->^ hi-^:Lkx:h^o i-^irt>"^. ^^-::^bASr 
:^hM^Bit^(Dr^(D^—y<y^yym^^m<^<^^o ^<7) 
y h-rinl-f. }f^hfi^(Dy<—y^ V • :^y^y(D^=^^-^\^<D 
hcoag|£^^t±, x-^J' • Vyy^\^^ir^^<-y^ V • 

[0 0 8 1] m^n^it^-'if^^<^->(om^\^. 20 

i-:^\^mwmf^^y':^ v^mmirM'i^t>t>xmmzM 
^m'r:Ltti^x^^o :i<Dm^. m^u^-'^^y<^->m 

m^com^^^^'^n^mx-h^o 

[0 0 8 2] m^u^-^-^<^-:y<o^ ^ ^\cm^Jji< . 

50 :icog^^]&!??^LSfife-efi. m^u^-^^^^-i^tmm 



41 
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